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ABSTRACT
Opioids are drugs with pain relieving properties; however, there is evidence that opioids are no more 
effective than non-opioid medications in treating low back pain (LBP), and opioid use results in higher 
adverse events and worse surgical outcomes. First line treatment should emphasize non-pharmaco-
logical modalities including education, self-care strategies, and physical rehabilitation. Non-steroidal 
anti-inflammatory drugs (NSAIDs) are generally considered an appropriate introduction into pharma-
cological treatment when deemed necessary. Non-opioid adjunct medications can be considered for 
specific features related to LBP such as neuropathic leg pain. Primary care providers should exhaust 
first and second line treatments before considering low-dose opioids, and only then in consultation 
with evidence-based clinical practice guidelines.  
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Introduction
Opioid misuse in patients presenting to spine surgery clinics in Canada is a major 
problem. An analysis of elective thoracolumbar spine surgery patients in the 
Canadian Spine Society (CSS) national registry revealed that 35% of the patients 
were taking opioids on a daily basis prior to surgery. A further 20% indicated that 
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they took opioids intermittently. There 
are many plausible explanations for 
these findings, one of which is the length 
of time patients in Canada wait to see a 
spine surgeon. This wait time can lead to 
condition deterioration, multiple emer-
gency room visits and pressure on the 
primary care provider to alleviate pain. 
Unfortunately, despite increased aware-
ness in the medical community and 
attempts to curb opioid use, the pro-
portion of patients taking opioids upon 
presentation for consultation with CSS 
member spine surgeons has remained 
unchanged in recent years. Importantly, 
30% of all spine surgery patients in the 
registry continue taking opioids at one-
year post-surgery.

The high daily or intermittent opi-
oid use is concerning for many reasons. 
Firstly, the longer the duration patients 
take opioids pre-operatively, the more 
likely the patients are to remain users 
post-operatively.1 Secondly, peri-operative 
pain is difficult to control in patients on 
pre-operative opioids compared to opioid 
naïve patients,2 which represents a pos-
sible reason why hospital length of stay 
(LOS) is increased in this population.3 
Thirdly, and arguably most importantly, 
post-operative clinical outcomes and 
return to work rates are worse in patients 
on pre-operative opioids compared to 
non-users.4–6 

In May 2017, a new Canadian guide-
line for opioid therapy for non-cancer 
pain was released.7 These guidelines 
provide recommendations for trial opi-
oids and at what dose, when to avoid 
opioids and how to taper these medica-
tions. A similar systematic review from 

the American College of Physicians 
(ACP) Clinical Practice Guideline was 
also released in April 2017 to address 
pharmacological options for low back 
pain (LBP).8 These two publications 
provide an in-depth investigation and 
scrutiny of individual studies and overall 
levels of evidence pertaining to a wide 
range of pharmacotherapies. The focus 
of this article is to review the litera-
ture pertaining to non-opioid analgesia 
from the perspective of Canadian spine 
surgeons. Studies and classes of drugs 
chosen for this review reflect the medi-
cations patients who present to special-
ist spine surgery clinics commonly take 
and their benefits (or lack thereof).

Specifically, we aim to provide a 
step-wise approach for primary care 
providers to manage these patients 
while they wait for spine surgery con-
sultation and to help in the long-term 
management of those patients for whom 
surgery is not an option. Furthermore, 
with the dosing recommendations out-
lined, we aim to assist providers pre-
scribe these medications in a gradual, 
well-tolerated fashion. Drug doses were 
taken from the Compendium of Phar-
maceuticals and Specialties (CPS)9 and 
modified with input from an anesthesi-
ologist specializing in chronic (non-can-
cer) pain management.

First line therapy: Non-pharmacological 
treatment
Multidisciplinary non-pharmacological 
treatment modalities and lifestyle modifica-
tions play an extremely important role in 
symptom management of LBP and related 
pathologies (e.g. stenosis, radiculopathy). 
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Non-pharmacological modalities consist of 
education, activity normalization and pac-
ing, prescribed exercise, self-care strate-
gies and physical rehabilitation, as outlined 
in the Toward Optimized Practice (TOP) 
guideline,10 and should be initiated as first 
line therapy prior to embarking upon any 
pharmacological treatment.

Second line therapy: Non-steroidal anti-
inflammatories (NSAIDs)

Key evidence-based findings:

Clinical studies:
• Diclofenac and ibuprofen were com-

pared to placebo in an RCT designed 
to assess efficacy and safety in 372 
patients with moderate to severe 
acute LBP.11 Diclofenac was adminis-
tered as two tablets initially (12.5mg 
each), followed by one or two every 
four to six hours as needed, up to a 
maximum of six tablets (75mg) per 
day for seven days. Ibuprofen 200mg 
tablets were administered in a simi-
lar fashion (maximum 1200mg/day). 
Diclofenac was deemed an effective 
and safe treatment for acute LBP; 
both medications demonstrated supe-
riority over placebo in global efficacy. 

• Naproxen alone was compared to 
naproxen with cyclobenzaprine and 
naproxen with oxycodone/acetami-
nophen in an RCT of 323 patients 
with acute non-traumatic LBP. All 
patients received naproxen 500mg 
twice daily, and were randomized 
to additionally receive one to two 
tablets of either placebo, cycloben-
zaprine (5mg) or oxycodone/aceta-

minophen (5mg/325mg) every 
eight hours as needed.12 All patients 
demonstrated clinically important 
improvement at seven days as noted 
on a disability questionnaire; how-
ever, there was no between-group 
difference, indicating naproxen alone 
was as effective as with the addition 
of muscle relaxant or opioid. 

• In an RCT of 50 patients with 
chronic non-specific LBP rand-
omized to receive either celecoxib 
(200mg twice daily) or acetami-
nophen (500mg twice daily) for four 
weeks, celecoxib was  more effec-
tive than acetaminophen for back 
pain, including nocturnal pain and 
showed improved disability scores.13 

Systematic reviews:

• A systematic review of the use of topi-
cal NSAIDs in painful musculoskel-
etal disorders including low back pain 
found topical NSAIDs to be ineffective 
in acute and chronic low back pain.14

Dosing recommendations:

• Diclofenac: 50-100mg daily or 50mg 
twice daily (maximum 100mg/day)

• Diclofenac slow-release: 75-100mg 
daily

• Naproxen: 375-500mg twice daily 
• Celecoxib: 

– Acute pain: day 1—400mg single 
dose, day 2 onward—200mg once 
or twice daily as needed (maximum 
400mg/day up to 7 days), 
– After 7 days: 100mg twice daily 
(maximum 200mg/day)
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When to avoid: 
• advanced renal or hepatic disease
• history of gastrointestinal disease 

(e.g. bleeding or ulcers)
• concurrent aspirin therapy or anti-

coagulants
• elderly patients

Contraindications: 

• hypersensitivity to the medication, 
aspirin, or other NSAIDS

• perioperative setting of coronary 
artery bypass graft surgery

• third trimester of pregnancy, women 
who are breastfeeding

• uncontrolled heart failure
• active GI bleed, active gastric/duo-

denal/peptic ulcer
• history of gastric bypass surgery
• recent large bowel surgery (with 

anastomosis)

Common side effects:

• Diclofenac and Naproxen: pruritus, 
rash, dizziness, headache, nausea/
vomiting, dyspepsia, abdominal 
pain, vertigo

• Celecoxib: peripheral edema, dizzi-
ness, fever, headache, insomnia, rash, 
abdominal pain, nausea, vomiting, 
aggravation of hypertension (<2%)

Adjunct second line therapy: Antidepressants
Key evidence-based findings:

Clinical studies:

• In a randomized control trial 

(RCT), Kalita et al. compared 
amitriptyline at an initial dose of 
12.5mg/day, doubled every two 
weeks to a maximum of 50mg/
day, to pregabalin at an initial dose 
of 150mg/day, doubled every two 
weeks to a maximum of 600mg/
day; amitriptyline had a positive 
effect on pain at baseline compared 
to follow up and was more effective 
than pregabalin.17 

• Schreiber et al. conducted an RCT 
in forty non-depressed patients 
with LBP and whiplash associated 
cervical pain comparing amitrip-
tyline, at an initial dose of 25mg/
day increasing every other day to 
a maximum of 50-75mg/day, to 
fluoxetine at 20mg/day16 and found 
no significant between-group dif-
ferences, however 82% (amitrip-
tyline group) and 77% (fluoxetine 
group) of patients had moderate to 
good pain relief. 

• Stein et al. compared amitripty-
line, at an initial dose of 37.5mg/
day increasing to 150mg/day in four 
days, to 2000mg/day of paracetamol 
in an RCT and showed that amitrip-
tyline was more effective at reducing 
pain intensity.18 

• The above three trials suggest that 
amitriptyline, a tricyclic antidepres-
sant (TCA), is a reasonable option 
for managing LBP. If the side effects 
are intolerable, a non-TCA antide-
pressant such as duloxetine may be 
equally effective in the management 
of chronic LBP.8,19
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Dosing recommendations:
• Amitriptyline: 10mg at bedtime, 

increasing weekly by 10-25mg per 
dose, up to a maximum of 150mg/day

• Duloxetine: starting at 30mg daily, 
increasing to 60mg once daily as tolerated

When to avoid:

• patients with co-existing depression 
or anxiety and have been prescribed 
other psycho-tropic medications

• patients taking other serotonergic 
agents to avoid precipitating seroto-
nin syndrome

• patients with ventricular dysrhyth-
mias and QT prolongation

Contraindications: 

• hypersensitivity to the medication
• either currently receiving or recently 

discontinued monoamine oxidase 
inhibitors (MAOIs) 

• recovery phase following myocardial 
infarction (MI)

Common side effects: 

• Amitriptyline: anticholinergic side 
effects (e.g. dry mouth, somnolence/
drowsiness, constipation), memory 
impairment

• Duloxetine: headache, dizziness, 
insomnia, memory impairment, sex-
ual dysfunction

Adjunct second line therapy: Muscle relaxants
Key evidence-based findings:

Clinical studies:
• Cyclobenzaprine is the muscle relax-

ant that has been most extensively 
studied in LBP patients. Two large 
RCTs with a total of 1,405 patients 
have investigated short-term (one 
week, three times a day) use of 
cyclobenzaprine in the absence of 
other analgesics for acute low back 
and neck pain.20 The doses stud-
ied were: 2.5, 5 and 10mg versus 
placebo. At the 2.5mg TID dose 
(which is not available in Canada), 
cyclobenzaprine was no more effec-
tive than placebo; however, at 5mg 
and 10mg TID doses, cycloben-
zaprine demonstrated benefit over 
placebo in managing neck and low 
back pain. Furthermore, the 5mg 
TID dose was as effective as 10mg 
TID, and was better tolerated. 

• A more recent RCT studied the use 
of cyclobenzaprine, 5-10mg every 
eight hours on an as-needed basis 
added to naproxen 500mg twice 
daily, and found that cycloben-
zaprine was no more effective than 
naproxen alone.12 This discrepancy 
could be related to the difference 
in the dosing regimen compared 
to the previous studies (i.e. three 
times daily for seven days versus as-
needed, taken alone versus in con-
junction with naproxen). 

Systematic reviews:

• There is little evidence to sup-
port the use of muscle relaxants in 
patients with non-acute LBP,21 or the 
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use of muscle relaxants for longer 
than two to three weeks.

Dosing recommendations:

• Cyclobenzaprine: 5mg TID, for short 
term use (no more than three weeks) 

When to avoid: 

• elderly patients
• patients with hepatic impairment
• patients with non-acute LBP

Contraindications:

• hypersensitivity to the medication
• concomitant use of MAOIs
• hyperthyroidism
• congestive heart failure, arrhyth-

mias, heart block or conduction dis-
turbances, acute recovery phase of 
MI

Common side effects:

• Cyclobenzaprine: somnolence/
drowsiness, dry mouth, dizziness, 
confusion, anxiety

Adjunct second line therapy: Gabapentinoids

Key evidence-based findings:

Clinical studies:

• In a study of 331 patients with puta-
tive radicular lower limb (below the 
knee) pain in addition to chronic 

LBP, whereby the leg pain was of 
at least a moderate level and was 
refractory to analgesics, the addition 
of pregabalin to the patients’ analge-
sic regimen was more effective than 
“usual care”.23 Pregabalin dosing 
ranged from 25mg/day to 300mg/
day. At baseline, patients in the pre-
gabalin group had higher pain scores 
but pain, sleep and function were all 
improved at the four and eight week 
time points. While the dose was not 
standardized, this range reflects 
what is commonly seen by Canadian 
spine surgeons. 

• A prospective study of 77 patients 
presenting to a specialist spine clinic 
looked at the addition of gabapen-
tin to patients’ pre-existing analge-
sic regimen including amitriptyline 
(10-50mg/day). Gabapentin was 
added at a dose of 300mg once daily 
for four days, 300mg twice daily for 
four days and 300mg three times 
daily thereafter, up to a maximum 
of 1800mg/day.24 While the major-
ity of patients reported a decrease 
in pain and disability scores at three 
months compared to the prior treat-
ment without gabapentin, there was 
reduced effectiveness in the 53% 
of patients who experienced one or 
more side effects. The most common 
side effect was dizziness, reported 
in 27% of patients on combination 
treatment. 

Systematic reviews:

• A recent systematic review and 
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meta-analysis of RCTs studying 
gabapentinoids in chronic LBP 
found minimal effect on pain, and a 
high incidence of adverse effects.22 
Consequently, the authors cautioned 
against the use of these medica-
tions in patients with predominant 
chronic back dominant pain. 

Clinical pearl:
• The DN4 is a simple diagnostic tool 

developed for differentiating neuro-
pathic from non-neuropathic pain.25 
A score of 4 or higher out of 10 is 
consistent with neuropathic pain 
and may be used as a threshold for 
when to prescribe gabapentinoids.

Dosing recommendations: 

• Pregabalin: 25mg at night, increased 
weekly as tolerated by 25-75mg per 
day until on 225mg twice daily or 
150mg three times daily (450mg/
day)

• Gabapentin: 300mg at night, 
increased every five days as tolerated 
by 300mg per day to a maximum of 
1200mg three times daily (3600mg/
day)

When to avoid: 

• chronic LBP with a score of 3 or less 
on the DN4

Contraindications: 

• hypersensitivity to the medication
• renal impairment

Common side effects: 
• both gabapentin and pregabalin: 

dizziness, somnolence, confusion/
memory disturbance, impaired 
thinking, ataxia, nausea, fatigue, 
headache, nystagmus, peripheral 
edema

• pregabalin: weight gain

Other: Cannabinoids
Key evidence-based findings:

Clinical studies:

• A recent RCT included 30 patients 
with chronic back pain refractory to 
conventional treatment with NSAIDs 
and/or opioids.27 Nabilone, a syn-
thetic cannabinoid, at 0.25-1mg/day 
was compared to placebo. Nabilone 
treatment was superior in the reduc-
tion of spinal pain intensity, and 
four times more patients favoured 
nabilone over placebo.

• An increasing number of patients 
are presenting to spine surgery clin-
ics having tried cannabinoids or with 
questions about this class of medica-
tion. To date, the evidence is scarce 
in patients with spinal pathology, 
however the TOP guidelines suggest 
that cannabinoids may be consid-
ered in the setting of neuropathic 
pain after three or more medications 
have been tried without success.28

Dosing recommendations:

• Nabilone: 0.5-1mg at night, increase to 
twice or three times daily as tolerated
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Caution in:
• patients with psychiatric disorders 

or a history of psychosis
• elderly patients

Contraindications:

• hypersensitivity to any cannabinoid
• severe cardiovascular, immunologi-

cal, liver, or kidney disease, espe-
cially in acute illness

• history of arrhythmias

Common side effects: 

• dizziness
• dry mouth
• fatigue

Discussion
The results of a 12-month pragmatic ran-
domized trial were recently published in 
March 2018.29 This study design allowed 
flexibility in medication selection and dos-
age. Nonpharmacological pain therapies, 
an essential initial management strategy for 
back pain was not considered.  The study 
compared opioid to non-opioid medications 
on pain-related function in 240 patients with 
moderate to severe chronic back pain or hip 
or knee osteoarthritis. Patients in the opi-
oid group first received immediate-release 
opioids, followed by sustained action opi-
oids when required, and as a third step—
transdermal fentanyl. In the non-opioid 
group, patients received acetaminophen and 
NSAIDs as a first step, nortriptyline, amitrip-
tyline or gabapentin and topical analgesics as 
a second step, and as a third step—pregaba-
lin, duloxetine or tramadol. The trial showed 

that opioid therapy did not result in superior 
pain-related function compared to treatment 
with non-opioid analgesics. Furthermore, 
the opioid group experienced significantly 
more adverse medication-related symptoms.

As the risks associated with opioid use 
become clearer, optimizing non-opioid 
analgesia in patients with spine pathol-
ogy should be a joint goal of primary care 
providers and spine surgeons, regardless 
of whether or not patients require surgical 
intervention.  

As clinicians, it is vital that we share 
the responsibility of maximizing non-
operative management of spinal patholo-
gies. This strategy  includes exhausting 
non-pharmacological treatment modalities  
as outlined in the TOP guideline,10 and 
exploring appropriate pharmacological 
therapies as required.

In Figure 1, we have outlined a step-
wise approach to managing patients with 
low back and radicular leg pain when non-
pharmacological with or without aceta-
minophen (first-line) treatments fail to 
provide adequate pain relief. Second line 
treatment includes NSAIDs with consid-
eration given to proton pump inhibitor 
to minimize gastro-intestinal side effects. 
Prior to initiating opioids, the following 
adjuncts to NSAIDs may be helpful: skel-
etal muscle relaxants (short term use only, 
maximum 3 weeks), gabapentinoids for leg 
dominant radicular pain (beginning with a 
very low dose and gradually increasing as 
tolerated), and antidepressants. Only after 
exhausting first and second line medica-
tions should low-dose opioids be consid-
ered. Clinicians are strongly encouraged 
to consult the Canadian guidelines7 before 
initiation. 
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Recommendations Consistent with CPG for Low Back and Radicular Leg Pain

Adjunct Second Line Recommendations for Speci�c Spinal Conditions

First Line

Optimize Non-Pharmacological
Treatments

Consider Acetaminophen*

Carefully consider low dose
opioids for leg dominant pain
(Tramadol, Tapentadol) using

Canadian National Opioid
Guidelines 7

NSAIDs
(Ibuprofen, Diclofenac)

or
Cox 2 Inhibitors

10,30,31

10

30,35

35

30

2,3

Prominent Muscle
Spasms

Skeletal Muscle
Relaxants

(Cyclobenzaprine)

CPG=Clinical Practice Guidelines; LBP=Low Back Pain

*Some CPGs       recommend against Acetaminophen because placebo controlled trials have failed to show
a bene�t but note that there are no higher adverse events rates associated with acetaminophen use.

**The American College of Physicians (ACP) guidelines note that there is insu�cient evidence on the
e�cacy of antidepressants (except Duloxetine), or gabapentinoids.      The NICE LBP guidelines 
recommend against antidepressants or gabapentinoids for LBP, but do recommend these medications 
for neuropathic pain including sciatica.

Gabapentinoids**
(Pregabalin,
Gabapentin)

or
Antidepressants**

(Duloxetine,
Amitriptyline)

Antidepressants**
(Duloxetine,

Amitriptyline)
or

Gabapentinoids**
(Pregabalin,
Gabapentin)

35

10

Antidepressants**
(Duloxetine,

Amitriptyline    )

10,32
Neuropathic or Sciatic

Leg Pain 33
Chronic Low Back Pain Chronic Pain with Sleep

Disturbance and/or
Fibromyalgia34

Second Line Third Line

Figure 1: A Step-Wise Approach to Managing Low Back and Radicular Pain
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DN4 – QUESTIONNAIRE
To estimate the probability of neuropathic pain, please answer yes or no 
for each item of the following four questions.

INTERVIEW OF THE PATIENT 

QUESTION 1: 
Does the pain have one or more of the following characteristics?  YES NO

Burning  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ❏ ❏
Painful cold  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ❏ ❏
Electric shocks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ❏ ❏

QUESTION 2: 
Is the pain associated with one or more of the following 
symptoms in the same area?   YES NO

Tingling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ❏ ❏
Pins and needles  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ❏ ❏
Numbness  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ❏ ❏
Itching  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ❏ ❏

EXAMINATION OF THE PATIENT 

QUESTION 3: 
Is the pain located in an area where the physical examination 
may reveal one or more of the following characteristics?   YES NO

Hypoesthesia to touch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ❏ ❏
Hypoesthesia to pinprick  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ❏ ❏

QUESTION 4: 
In the painful area, can the pain be caused or increased by: YES NO

Brushing?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ❏ ❏

YES = 1 point

NO = 0 points  Patient’s Score:              /10 
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